A new species of hydrogen-utilizing bacterium has been isolated from natural sources. This organism is Gram-negative, rod-shaped, 0.6>< 0.8-2.0 µm in size, motile with peritrichous flagella. The content of guanine plus cytosine in the DNA of this organism is 70.2 mol %. The organism is facultatively autotrophic. Carbohydrates are scarcely assimilated by this organism and only fructose is assimilated. Organic acids are assimilated well. Based on these distinctive characteristics, this hydrogen-utilizing bacterium has been named Alcaligenes hydrogenophilus sp. nov.
Hydrogen bacteria are chemolithoautotrophic, i. e., utilize gaseous hydrogen as the energy source and carbon dioxide as the carbon source, and assimilate various organic compounds as both energy and carbon sources. Many hydrogen bacteria were isolated and they belonged to the genus Hydrogenomonas, but rejection of the genus Hydrogenomonas was proposed by DAVIS et al. (1) . Later, hydrogen bacteria have been assigned to various genera, i. e., Pseudomonas (2), Alcaligenes (1), and Paracoccus (1) as gram-negative organisms and Corynebacterium (3), Mycobacterium (4), and Nocardia (5) as gram-positive ones. Hydrogen bacteria which belong to Alcaligenes are Alcaligenes eutrophus and Alcaligenes paradoxus.
A new strain of hydrogen bacterium which belongs to Alcaligenes has been isolated. In this work, the morphological and physiological properties of this organism were investigated.
MATERIALS AND METHODS
Isolation and growth conditions. Hydrogen-utilizing bacteria were isolated from various sources; soil, sewage, and river in Japan. by means of a continuous enrichment technique under autotrophic conditions and were grown in a gas mixture containing 70 %; hydrogen, 20 % oxygen, and 10% carbon dioxide. The enrichment culture was performed in 300-m1 suction flasks containing the medium of 300-m1. The flasks were fitted with a silicone rubber stopper and were gassed by the gas mixture after inoculation. The cultivation was made at 30° for about 7 days and the gas was changed every 2 to 4 days. Selective isolation was carried out by plating out on a solid medium, which was placed in a desiccator containing the gas mixture. Further selection was made based on a growth test using a liquid medium. The most rapidly growing culture was used in this work. This isolate was obtained from soil in a paddy field near Osaka city. The culture was stored in both nutrient agar slant and mineral salt in the gas mixture (composition of mineral salts: K H2PO4, 2.65g; Na2HPO4.12H2O,10.92 g; MgSO4 7H2O, 0.1 g; CaCl2.2H2O, 0.01 g; Fe(NH4)2(S04)2, 0.001 g; KI, 0.5 mg; ZnSO4 7H2O, 0.5 mg; MnCl2.4H2O, 0.2 mg; NiCl2.6H2O, 0.2 mg; NaMoO4.2H2O, 0.03 mg; CoC12.6H2O, 0.01 mg; CuSO4.5H2O, 0.01 mg; NH4C1, 0.5 g per I liter of deionized water). Methods for identification. The general method employed for identification was essentially the same as those outlined by SKERMAN (6).
Assimilation test of organic compounds. The assimilation of organic compounds was tested by the modification of STANIER's methods (7); the culture was made in a liquid medium in a test tube. Cell growth was monitored by measuring the optical density of the culture broth at 660 rim by a Hitachi Model 101 spectrophotometer (Hitachi, Ltd., Tokyo) with the test tube holder.
Determination of DNA base composition. DNA was isolated by the method of MARMUR (8). The guanine plus cytosine (GC) content in the purified preparation of DNA the isolate was determined by measuring the thermal denaturation temperature (Tm) (9).
Electron microscopy. Specimens for electron microscopy were prepared by placing a drop of the culture on a carbon-coated collodion grid. The preparation was coated with platinum. Photomicrograph was taken with an electron microscope Model JEM-120 (Japan Electron Optics Laboratory, Tokyo).
Chemicals. Agar and nutrient agar were obtained from Difco Laboratories, Detroit, U. S. A. Deionized water was used in these experiments.
RESULTS AND DISCUSSION

Morphological characteristics
The isolate was a Gram-negative, non-spore forming rods, as shown in Table 1 .
Electron micrographs of the isolate grown in nutrient agar are shown in Figs. 1 and 2. As shown, this organism is motile by means of peritrichous flagella.
Physiological characteristics
The organism grew rapidly over the pH range of 6.5 to 7.5, with an optimum at 7.0, and at the temperatures range of 30° to 35°. The growth was slow at 18° and 40°, and the growth lag time was also considerably long.
Other physiological properties are shown in Table 2 , Table 1 . Morphological characteristics of the isolate. Assimilation of organic compounds Hydrogen-utilizing bacteria have grown not only autotrophically but also heterotrophically. The isolate can also grow heterotrophically as well as autotrophically. As shown in Table 3 , this organism could assimilate only fructose in these assimilation tests of carbohydrates. Organic acids, amino acids, and alcohol were assimilated well. GC content of DNA The GC content in DNA of the isolate was estimated by the Tm method (9). The GC content of the isolate was 70.2 mol % and higher than that of A. eutrophus (66.8 mol %) (1) and similar to that of A. paradoxus (68.4 mol %) (1) .
Classification
On the basis of the taxonomically important properties of this organism, it belongs to Alcaligenes, based on "Bergey's Manual of Determinative Bacteriology" (10). Table 4 presents a summary of some of the properties of the isolate in comparison with other Alcaligenes strains which can utilize hydrogen. The GC content in DNA of the isolate is similar to that of A. paradoxus, but the assimilation of carbohydrates is different, in addition, the colony color of the isolate is distinct from A. paradoxus. The GC content of the isolate differs from that of A. eutrophus. The assimilation of organic compounds by the isolate is similar to that by A. eutrophus, but the assimilation of glycerol, ethanol, and phenol by the isolate is distinct from that by A. eutrophus. Therefore, the isolate is a new species and has been named Alcaligenes hydrogenophilus sp. nov. 1978. 
